Introduction and hypothesis There is a growing body of evidence demonstrating frailty as an important predictor of surgical outcomes in older adults undergoing major surgeries. The age-related onset of many symptoms of female pelvic floor dysfunction (PFD) in women suggests that many women seeking treatment for PFD may also have a high prevalence of frailty, which could potentially impact the risks and benefits of surgical treatment options. Our primary objective was to determine the prevalence of frailty, cognitive impairment, and functional disability in older women seeking treatment for PFD.
Introduction
Frailty is a common biologic syndrome of decreased reserve and resistance to stressors that increases with age. Frailty has been shown to be an important predictor of adverse outcomes of aging (long-term nursing home stay, injurious falls, and death) in community-dwelling older adults independent of medical comorbidities and age [1] . There is a growing body of evidence demonstrating frailty is an important predictor of surgical outcomes in older adults undergoing major surgeries requiring admission to intensive care units and general surgical procedures [2] [3] [4] [5] [6] . A joint best practice guideline statement from the American College of Surgeons and the American Geriatrics Society recommends that, in addition to routine assessment and optimization of medical conditions, older adults undergoing surgical procedures should be assessed for frailty, cognitive ability, and functional status in the preoperative period [7] . Combining measurements of frailty, cognitive impairment, and functional disability with medical comorbidities have been demonstrated to have increased prognostic ability to predict postoperative complications after major noncardiac surgery than medical comorbidities or American Society of Anesthesiologists (ASA) status alone [8, 9] .
Urinary incontinence (UI), pelvic organ prolapse (POP), and fecal incontinence are common conditions that increase dramatically with age [10, 11] . Female pelvic floor dysfunction (PFD) can cause life-altering symptoms that impact women's quality of life with significant associations with increased depression, embarrassment, and social isolation [12, 13] . Treatment of female PFD can be with either surgical or nonsurgical interventions. These various treatments are elective and performed with the primary intention of increasing a women's overall quality of life. The age-related onset of PFD symptoms in women suggests that many women seeking treatment for these disorders may also have a high prevalence of frailty, which could potentially impact the risks and benefits of different treatment options.
Our primary aim was to determine the occurrence of frailty, cognitive impairment, and functional disability in older women seeking treatment for PFD. Our secondary aim was to determine if differences existed in frailty, cognitive impairment, and functional disability between older women choosing surgical compared to nonsurgical treatments for PFD.
Methods
After obtaining Institutional Review Board approval from the Yale University Human Investigation Committee, we recruited community-dwelling older women (≥65 years) seeking treatment for PFD. Nonconsecutive recruitment occurred between September 2011 and September 2012 at a tertiary center for female pelvic medicine and reconstructive surgery. The referral base of this center included patients referred from general gynecologists and primary care physicians; however, referrals from physicians were not required for new patient appointments. Women were recruited at the conclusion of a standard new patient visit with one of four physicians after a treatment plan was established. The standard new patient evaluation included history, physical examination, including the Pelvic Organ Prolapse Quantification (POP-Q) measurements, education about pelvic floor disorders, and a decision about treatment options. All treatment options, both nonsurgical and surgical treatments were routinely offered to patients as a part of routine clinical care. A comprehensive panel of nonsurgical treatment options were offered including lifestyle and behavioral changes, medications, pessaries, percutaneous tibial nerve stimulation (PTNS), and pelvic floor physical therapy (including myofascial release, electrical stimulation, and biofeedback as needed). Onabotulinumtoxin A injection and transurethral bulking agents were also offered and categorized as "nonsurgical treatment" as both procedures were performed in the office setting and neither required anesthesia. After obtaining written informed consent, women were asked if they and their physician had decided to pursue surgical or nonsurgical treatment options. We asked women about treatment decisions only after their consultation with a physician, but prior to our study assessments to mirror routine clinical care for women without the addition of geriatric assessment. A comprehensive geriatric assessment was performed. In addition, women completed quality of life questionnaires related to symptom distress and life impact of PFDs. Finally, a medical record review was performed by study personnel to obtain past medical history.
Women were excluded if they could not read English at a 5th grade reading level and if they were not able to legally give consent. During the enrollment period for this study, 713 new women were evaluated as new patients. Of these, 357 were ≥ 65 years old; 186 eligible women were approached to participate in this study due to study personnel availability, 31 declined to participate, and 5 women were unable to given consent, complete study questionnaires, or could not read at a 5th grade level and were excluded (Fig. 1) . Five women required assistance to complete questionnaires, two due to vision problems/macular degeneration and three required the written study questions to be read out loud. The average time to complete the screening was approximately 20 min. The longest time to complete the full screening was approximately 50 min (full assistance required). Any woman participating in this study who had any questions about the results of the study or any worries about memory or cognition were referred for evaluation to a comprehensive geriatric assessment center.
Comprehensive geriatric screening included frailty measurements, cognitive testing, medical comorbidities, functional status, and depressive symptoms. Five components of the Fried Frailty Index were measured including unintended weight loss in the previous year, self-reported exhaustion [measured by two endurance-related questions from the Center for Epidemiological Studies-Depression scale (CES-D)], low physical activity level [measured by the Physical Activity Scale for the Elderly (PASE)] [14] , slow walking speed, and decreased grip strength. Women were categorized as normal (0 frailty components present), prefrail (1-2 components present), or frail women (≥3 components present). Cognitive testing was performed with the Saint Louis University Mental Status (SLUMS) examination [15] . The SLUMS was been validated against the Mini-Mental Status Examination and does not require copyright permission for its use in clinical research. SLUMS scores ranged from 0 to 30 with lower scores indicating greater cognitive impairment. SLUMS scores ≤19 in women who have not completed high school and ≤20 in women who completed high school are considered a positive screen test, although not diagnostic, for dementia. Medical comorbidities were measured with the Charlson Comorbidity Index [16] . Functional status was measured by asking about seven basic activities of daily living (ADLs) according to Katz's classification (Katz ADL score) including walking across a room, walking one block, dressing, bathing, eating, toileting, and getting in and out of bed [17, 18] . Women's functional status for each basic activity of daily living was categorized into one of three categories: independent, independent with difficulty if they reported difficulty with performing any of the ADL but did not require assistance, and dependent if they reported inability to perform≥1 ADL without assistance [18, 19] . Depressive symptoms were measured with the Geriatric Depression Scale Short Form (GDS-S) [20, 21] . The GDS-S has demonstrated ease of use and been validated in geriatric populations. The GDS-S is a 15-question yes or no format with scores of 0-15. Three women screened scored above 10 on the GDS-S and these results were discussed with these participants who were also referred for further treatment.
Principal urogynecologic diagnosis was determined by the primary International Classification of Diseases, 9th Revision, Clinical Modification (ICD-9-CM) billing code assigned to a woman's visit. Women commonly have more than one diagnosis; however, we recorded the principal billing code as a representation of their primary diagnosis. Subjective measurements of symptom distress and life impact of PFD was assessed utilizing the Pelvic Floor Distress Inventory Short Form 20 (PFDI-20) and the Pelvic Floor Impact Questionnaire Short Form 7 (PFIQ-7). Scores for both the PFDI-20 and the PFIQ-7 range from 0 to 300 with higher scores indicating more symptom distress or greater life impact from pelvic floor disorders [22, 23] .
Clinical characteristics were recorded. Data on race and ethnicityere obtained from women's self-identified written answers to questions about race and ethnicity as a part of the full written study packet. Full data were available on all participants for frailty measures, cognitive function, medical comorbidities, and functional status. Missing data on PFDI-21 and PFIQ-7 were handled according to the survey scoring system recommendations [22] . Descriptive statistics were performed. Student's t test, Fisher's exact test, χ 2 , and analysis of variance testing with post hoc analysis utilizing the Scheffé method were used as appropriate. Point estimates, standard deviations, interquartile ranges (IQR), and 95 % confidence intervals (CI) were reported. Given our sample of 150 women with confidence level of 95 %, the precision of our point estimate for the prevalence of frailty is 11.9 %.
Results
We prospectively recruited 150 women ≥65 years seeking treatment for female PFD. Mean age was 76.2 (±7.2) years (range 65-97 years) ( Table 1) . Seven percent of women were black and 4.0 % Hispanic. Median vaginal parity was 3. Median Charlson Comorbidity Index score was 1 (IQR 0-5). Sixteen percent (n/N=25/150) of women were categorized as frail according to the Fried Frailty Index score [frailty prevalence=16.7 % (95 % CI 10.7-22.6 %)]. Forty-two percent (n/N=63/150) of women were identified as prefrail.
Principal urogynecologic diagnoses were POP (65.3 %), UI (20.7 %), overactive bladder (9.3 %), and anal incontinence (0.7 %). Prior to presentation to our clinic, 46 women (30.6 %) had undergone prior surgical procedures: 30 (20 %) for POP and 16 (10.7 %) for UI. Twenty-eight women had Required full assistance to complete study packet • vision problems/macular degenera on (n = 2) • required packet to be read to them (n=3) After adjusting for education level, 21.3 % of women (n/ N=32/150) screened positive for dementia based on SLUMS score. Among community-dwelling older women seeking treatment for pelvic floor disorders, 46 (30.7 %) reported functional difficulty or dependence in performing at least one activity of daily living. Fifteen percent of women (n/N= 10/150) reported functional dependence for at least one activity of daily living.
Sixty-nine women (46.0 %) chose surgical options for treatment of their PFD at the conclusion of their new patient visit with their physician. Fried Frailty Index score, frailty components, cognitive function, functional status and Charlson Comorbidity Index in older women choosing surgery and nonsurgical treatments for pelvic floor disorders are shown in Table 3 . There was no significant difference in the women with and without frailty electing surgical management (Table 3) .
Women who were dependent for ≥1 ADLs were more likely to elect nonsurgical treatment than surgery [9.9 % (n/ N=8/81) vs 2.9 % (n/N=2/69); p=0.02] ( Table 3) . We then examined specific activities of daily living between women electing surgical treatments for their pelvic floor disorders vs nonsurgical treatments (Table 4) . Women who reported dependence or difficulty with walking, dressing, bathing, and toileting were more likely to elect nonsurgical treatment options than surgery (p=0.005-0.05, Table 4 ).
Discussion
Frailty, cognitive impairment, and functional disability are common in older women seeking treatment for female PFD. Symptom distress from PFD was not different among frail, prefrail, and normal women; however, women with frailty reported a significantly greater life impact from PFD than normal and prefrail women. We measured frailty in 17 % of community-dwelling women ≥65 years old seeking treatment which is similar to the prevalence of frailty measured in community-dwelling older adults of between 7 and 25 % [1, 24] . No significant difference was observed between women electing surgical management in the prevalence of frailty or cognitive impairment, although this study was not powered to detect a difference for this secondary objective. We demonstrated that women with overt functional disability with activities of daily living were significantly more likely to choose a nonsurgical treatment option. The implication of these results suggests that overt functional impairment may be associated with different treatment choices for women with PFD; however, frailty, which is more subtle for a woman and her surgeon to recognize, may not always be considered when deciding on a treatment plan.
Geriatric assessments may be beneficial for older women considering surgical treatments for PFD in four very important ways. The first is to identify patients who are at risk of increased postoperative complications and present these increased risks to the patient prior to surgery as an opportunity for enhanced decision making. The second is to use the preoperative period for elective surgery as a powerful motivator for behavioral change in older patients. Certain modifiable risk factors can then be identified and addressed preoperatively to reduce a patient's unique postoperative risks. This includes reducing polypharmacy, substance abuse interventions, smoking cessation, nutritional improvement, and increasing preoperative activity or "prehabilitation." Increased preoperative physical activity, either respiratory muscle training or aerobic activity over 3 weeks to 6 months, has some data to support decreased postoperative complications [25, 26] . Currently, the best exercises, timing, and duration of exercises to optimize postoperative outcomes are not known. The third is that women identified preoperatively with frailty could be managed differently in the postoperative period by implementing evidence-based pathways to reduce complications such as delirium and falls [27] . Finally, identifying women with frailty preoperatively can allow for better assessment of disposition and needs at the time of discharge to prevent morbidity in the transition to home [27] . Measurements of frailty prior to surgery are proving important in cardiac and colorectal surgery for preoperative risk adjustment to predict outcomes [3, 4, 28] . The frailty phenotype defined by Fried et al. as having ≥ 3 frailty traits includes unintentional weight loss, exhaustion, low activity, slowness, and decreased strength. Frailty was demonstrated to be a predictor of common adverse outcomes of aging (long-term nursing home stay, injurious falls, and death) [1] . Additionally, Fried et al. demonstrated that prefrail individuals, having 1-2 frailty traits were at intermediate risk for these adverse outcomes of aging [1] . Robinson et al. developed a predictive tool combining clinical measures of frailty with cognitive status and functional disability (Mini-Cog score, Charlson Comorbidity Index, functional disability, history of falls, preoperative serum albumin, and preoperative serum hematocrit) to predict mortality after surgery [28] . This prediction tool has been demonstrated to predict 6-month mortality with 81 % sensitivity and 86 % specificity after major surgery with postoperative intensive care unit admission [28] . We did not collect laboratory values or fall data on women seeking treatment for pelvic floor disorders. However, we did find that frailty, cognitive impairment, medical comorbidities, functional disability, and depressive symptoms were not rare in women seeking treatment for pelvic floor disorders. There are two major differences between Robinson et al.'s population and the population of women we examined. First, Robinson et al.'s study was conducted at a Veterans Administration hospital and 96 % of the subjects studied were male [28] . [29] [30] [31] [32] . These studies suggest that well-selected procedures for PFD can have very favorable impact on quality of life of older women. However, these studies are limited as singleinstitution case series [30] [31] [32] , by dichotomizing age categories as ≥ 65 years [31] , and by not measuring preoperative frailty or functional status. More research needs to determine the impact of preoperative geriatric screening in older women undergoing surgery for PFD on outcomes, both immediate postoperative complications and overall quality of life. Our study has several limitations. This was essentially a cross-sectional study. We were able to elicit patient and surgeon's treatment choices at the conclusion of an initial new patient visit; however, we were not able to follow women with and without frailty to see if they did, in fact, have increased postoperative complications or longer-term morbidity after surgery. Additionally, this study was not powered to show a difference in treatment selection for women choosing surgical vs nonsurgical treatment options. Women were asked about treatment selection only after comprehensive consultation with a physician. Utilizing routine clinical judgment, surgeons will not always offer surgery to every older patient perhaps due to cardiac history, an inability to walk without an assistive device, difficulty recalling details of a medical history, or due to advanced age. We purposely conducted the comprehensive geriatric assessment only after this routine clinical care to add objective measurements to augment routine care. We anticipate this study will lay the groundwork for a future prospective cohort study of older women deciding on surgical and nonsurgical treatment options for their PFD. This preliminary work does demonstrate feasibility of data collection and recruitment as well as a common occurrence of frailty and cognitive impairment in this population. We were able to recruit 150 women; however, these women were not recruited consecutively. Due to funding constraints, we were only able to recruit on days that study personnel was available so not all 357 women ≥ 65 years old were approached for participation (e.g., nonconsecutive recruitment). We do not have information on women who were not approached for participation. However, since women were recruited on days with study personnel available, we do not believe this introduced systematic bias to our study. Finally, we were also limited in sampling women counseled by one practice that included four physicians. Preoperative counseling may vary significantly from across both surgeons and practices. We did not detect a difference in the number of patients choosing surgical or nonsurgical treatments or in the number of patients with frailty, cognitive impairment, or functional disability across the four surgeons in the practice in this study. Additionally, this tertiary practice offered a comprehensive panel of both surgical and nonsurgical treatment options to patients; therefore, we do not believe treatment choices were made by patients due to lack of availability.
We demonstrated frailty, cognitive impairment, and functional disability are present in older women who seek treatment for PFD. Although women with functional disability were less likely to choose surgical treatment options, women with frailty and cognitive impairment did not differ in their treatment choices from women without frailty and women with normal cognition. Identification of frailty, cognitive impairment, and functional disabilities in the preoperative period may help better predict a woman's unique risks for complications. This knowledge could empower women with a more informed decision about treatment, create opportunities for preoperative behavioral change, and identify women who may need specialized care in the immediate postoperative period and at the transition to discharge.
